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(54) CO CONVERTOR FOR FUEL CELL GENERATING SET 

(57)Abstract: 

PURPOSE: To miniaturize a CO convertor for a fuel cell generating 
set by dividing the inside of a vessel and monolithically forming the 
first CO convertor, an intermediate cooler and the second CO 
convertor so that the respective units may mutually communicate with 
each other. 

CONSTITUTION: Ceramic balls are packed in the upper part of an 
opening 25a in the first CO convertor 21 so as to constitute a catalyst 
support 31. A specified amount of a catalyst is packed thereon to 
constitute a catalyst bed 33 and a catalyst support 32 is placed 
thereon. In the second CO transformer 23, a catalyst support 34 is 
placed directly above a connection port of a reformed gas outlet duct 
30 and a catalyst bed 36 is formed thereon. A catalyst support 35 is 
placed thereon and many openings 25a for allowing the first CO 
transformer 21 to communicate with an intermediate cooler 22 are 
made in the lower part wall of an inner cylinder 25. An opening 27 for allowing the intermediate cooler 22 
communicate with the second CO transformer 23 is made between the upper end part of an outer cylinde 
26 and the top board 24b. A reformed gas 19 is allowed to generate heat in the catalyst bed 33 and CO a 
H20 are converted to C02 and H2. Further, the residual CO is converted to C02 and H2 after cooling. 
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DETAILED DESCRIPTION 
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[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to CO transformer for fuel cell power plants, and relates to CO 
transformer for fuel cell power plants to which the carbon monoxide in the reformed gas from a reforming machine i 
made to react with a steam especially. 
[0002] 

[Description of the Prior Art] The outline composition of the acid type fuel cell power plant which is not in drawing 
conventionally is shown. In drawing 3 , fuel and a steam are made to react with the reforming vessel 1, and reformed 
gas is generated. In order to heat fuel beforehand, after a heat exchange is performed between fuel in heat exchanger 
and 3, in order for this reformed gas to make the carbon monoxide contained in reformed gas react with a steam and 
change it into hydrogen and a carbon dioxide, it is sent to the CO transformer 4. 

[0003] The CO transformer 4 consists of a 1st CO transformer 10, intercoolers 12 and 13, and a 2nd CO transformer 

I I. In the 1st CO transformer 10, the carbon monoxide contained in the reformed gas from the reforming machine 1 
made to react with a steam, is changed into hydrogen and a carbon dioxide, and serves as the 1st reformed gas. Since 
the reaction in this 1st CO transformer 10 is exothermic reaction, compared with the temperature of the reformed gas 
supplied from the reforming machine 1, the temperature of the 1st reformed gas discharged from the 1st CO 
transformer 10 is rising. Before being sent to the following 2nd CO transformer 1 1, it is sent to intercoolers 12 and 1 
and it is cooled to the predetermined temperature suitable for the reaction in the 2nd CO transformer 11, and this 1st 
CO raw gas turns into a cooling raw gas. This cooling raw gas is sent to the 2nd CO transformer 11. In the 2nd CO 
transformer 1 1, the carbon monoxide which remains into the cooling raw gas is made to react with a steam, is change 
into hydrogen and a carbon dioxide, and serves as the 2nd reformed gas. This 2nd reformed gas is supplied to the 
phosphoric acid type fuel cell 5 through heat exchangers 14, 15, and 16. 

[0004] 

[Problem(s) to be Solved by the Invention] however, the conventional CO transformer 4 ~ each ~ the [ the 1st CO 
transformer 10 constituted separately independently, intercoolers 12 and 13, and ] ~ since it consisted of 2CO 
transformers 11, there was a trouble that became large and the fuel cell power plant which incorporated the CO 
transformer 4 became large-sized 

[0005] Then, the purpose of this invention is offering compact CO transformer for fuel cell power plants which can 
solve the problem which the above-mentioned conventional technology's has, and can miniaturize a fuel cell power 
plant. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, CO transformer for fuel cell power 
plants by this invention The 1st CO transformer which the carbon monoxide in the reformed gas obtained from fuel i 
made to react with a steam, and is made into the 1st CO raw gas with a reforming vessel by dividing the interior of th 
sealed container, It is characterized by forming in a free passage state the intercooler which sends a refrigerant, cools 
the aforementioned 1st CO raw gas, and is made into a cooling raw gas, and the 2nd CO transformer which the carbo 
monoxide in the aforementioned cooling raw gas is made to react with a steam, and is made into the 2nd CO raw gas 
a thing of one. 
[0007] 

[Function] Since it formed as a thing of one by dividing [ CO transformer for fuel cell power plants ] the interior of a 
container for the 1st CO transformer, an intercooler, and the 2nd CO transformer, it can be made compact and a fuel 
cell power plant can be miniaturized. 
[0008] 

[Example] Next, with reference to drawing 1 and drawing 2 , one example of CO transformer for fuel cell power pla 
by this invention (c rbon-monoxide-conversion m chine) is expl inedindet il. 



[Q0Q9] The outline composition of the phosphoric acid type fuel cell power plant which applied the CO transformer 
of this example to drawing 2 is shown. Fuel and a steam are made to react in the reforming machine 1, and reformed 
gas is generated. In order to cool the reformed gas from the reforming machine 1 to the operating temperature of the 
CO transformer 20, it is sent to heat exchangers 2 and 3, and a heat exchange is performed between fuel in heat 
exchangers 2 and 3. The reformed gas cooled with heat exchangers 2 and 3 is sent to the CO transformer 20. The 
reaction of the carbon monoxide and steam which are contained in reformed gas in the CO transformer 20 is perform 
and it changes into hydrogen and a carbon dioxide. The reformed gas discharged from the CO transformer 20 reacts 
chemically between the oxidizing gases which were supplied to fuel-electrode 5a of a fuel cell 5, and were supplied t 
air pole 5b, and power is generated. In addition, in drawing 2 , in a sign 6, a steam eliminator and a sign 8 show a 
desulfurizer and agreement 9 shows direct-current conversion-into-ac equipment respectively. 
[0010] Next, with reference to drawing 1 , the CO transformer 20 of this example is explained in detail. In addition, 
explanation is omitted about a well-known portion. 

[001 1] The 1st CO transformer 21 which the carbon monoxide in the reformed gas 19 obtained from fuel is made to 
react with a steam, and is set to 1st CO raw-gas 19a with the reforming vessel 1 as shown in drawing 1 , It is formed 
one, when the intercooler 22 which cools 1st CO raw-gas 19a, and is set to cooling raw-gas 19b, and the carbon 
monoxide in cooling raw-gas 19b are made to react with a steam and 2nd CO raw-gas 19c hydrogen and the 2nd CO 
transformer 23 divide the container 24 interior. 

[0012] This container 24 is formed from cylinder-like shell plate 24a, top-plate 24b, and bottom plate 24c. The 
cylinder-like container liner 25 is set up from bottom plate 24c by the core in a container 24, it is extended to top-pla 
24b, and the 1st CO transformer 21 is formed of this container liner 25, top-plate 24b, and bottom plate 24c. Gas inle 
21a is prepared in top-plate 24b, and reformed gas is sent through gas inlet 21a from the outside of a container 24. 
Small opening 25a of a large number which open the 1st CO transformer 21 and an intercooler 22 for free passage is 
prepared in the lower part of the container liner 25 near the top-plate 24b. 

[0013] Moreover, an interval is set in the outside of a container liner 25, and the outer case 26 is set up from bottom 
plate 24c. Between the upper-limit section of an outer case 26, and top-plate 24b, the opening 27 which opens an 
intercooler 22 and the 2nd CO transformer 23 for free passage is formed. 

[0014] Between a container liner 25 and outer cases 26 serves as an intercooler 22. That is, the space across which th 
container liner 25 and the outer case 26 faced is spirally looped around looping-around section 29c of the conductive 
heat pipe 29 for circulating cooling water 28. Entrance edge 29a of the conductive-heat pipe 29 is prepared in the up 
part of shell plate 24a, and it connects with looping-around section 29c through a communication trunk, and outlet ed 
29b is prepared in the upper part of shell plate 24a, and is connected to looping-around section 29c through the 
communication trunk. 

[0015] Moreover, partition formation of the 2nd CO transformer 23 is carried out by shell plate 24a, an outer case 26 
top-plate 24b, and bottom plate 24c. The reformed gas outlet duct 30 for discharging 2nd CO raw-gas 19c is formed 
the outside lower part of shell plate 24a. 

[0016] The catalyst support 3 1 of opening 25a in the 1st CO transformer 21 with which it comes to fill up the upper 
part a ceramic ball is formed immediately. It fills up with the catalyst of the amount of conventions on the catalyst 
support 31, and the 1st CO transformer catalyst bed 33 is formed. The catalyst support 32 is formed on the 1st CO 
transformer catalyst bed 33 . 

[0017] moreover -- the inside of the 2nd CO transformer 23 ~ the end connection of the reformed gas outlet duct 30 
the catalyst support 34 is immediately formed in the upper part, it fills up with the catalyst of the amount of 
conventions after the catalyst support 34, and the 2nd CO transformer catalyst bed 36 is formed The catalyst support 
is formed on the 2nd CO transformer catalyst bed 36. 

[0018] Next, an operation of this example is explained. The reformed gas 19 which passed along the heat exchanger 
is put in from gas inlet 21a to the 1st CO transformer 21. 

[0019] Carrying out exothermic reaction of this reformed gas 19 under a catalyst within the 1st CO transformer catal 
bed 33, the carbon monoxide in reformed gas 19 reacts according to the reaction formula showing in the steam and 
formula (1) in reformed gas 19, and turns into a carbon dioxide and hydrogen. 
[0020] * 
CO+H2 0->C02+H2(l) 

And reformed gas 19 passes the 1st CO transformer 21, is set to 1st CO raw-gas 19a with a temperature of about 240 
degrees C, and goes into an intercooler 22 from opening 25a. 

[0021] In an intercooler 22, cooling water with a temperature of about 175 degrees C is fed with a pump 7 to the 
electric heat pipe 29. The cooling water which passed the electric heat pipe 29 returns to the steam eliminator 6. As f 
the refrigeration capacity of an intercooler 22, the temperature of cooling water and the length of the conductive-hea 
pipe 29 are decided, and this refrigeration capacity is adjusted so that 2nd CO raw-gas 19c discharged from the 



reformecl gas outlet duct 30 may become predetermined temperature. 

[0022] On the other hand, 1st CO raw-gas 19a passes an intercooler 22 upwards, is set to cooling raw-gas 19b with a 
temperature of about 180 degrees C - 190 degrees C, and goes into the 2nd CO transformer 23 from opening 27. 
Carrying out exothermic reaction of the cooling raw-gas 19b under a catalyst within the 2nd CO transformer catalyst 
bed 36, the carbon monoxide which remains in cooling raw-gas 19b turns into a carbon dioxide and hydrogen 
according to the reaction formula showing in a formula (1). 

[0023] 1st CO raw-gas 19a passes the 2nd CO transformer 23, is set to 2nd CO raw-gas 19c with a temperature of 
about 200 degrees C, and is sent out of a container 21 from the reformed gas outlet duct 30. It is sent to the direct 
phosphoric acid type fuel cell 5, without passing through the heat exchangers [ in / drawing 3 / unlike the convention 
case / in 2nd CO raw-gas 19c from the reformed gas outlet duct 30 ] 14, 15, and 16 shown in drawing 3 . 
[0024] Since the 1st CO transformer 21, the intercooler 22, and the 2nd CO transformer 23 were formed in the free 
passage state as a thing of one by dividing the container 24 interior according to the composition of this example as 
explained above, the CO transformer 20 for phosphoric acid type fuel cell power plants can be made compact. 
Moreover, while being able to reduce the independent number of a device, piping which connects each device is 
reducible. The fuel cell power plant which incorporates the CO transformer 20 as a result can be miniaturized. 
[0025] Moreover, since the refrigeration capacity of an intercooler 22 can be set up so that the temperature of 2nd CO 
raw-gas 19c from the reformed gas outlet duct 30 may turn into a predetermined optimum temperature, the heat 
exchangers 14, 15, and 16 in drawing 3 connected to the conventional CO transformer can be excluded. 
[0026] In addition, although the case where formed the 1st CO transformer 21 in the center of a container 24 in this 
example, and the 2nd CO transformer 23 was formed in the outside of the 1st CO transformer 21 was shown, this 
invention may prepare not only this but the 2nd CO transformer in the center of a container 24, and may prepare the 
' CO transformer in the outside of the 2nd CO transformer. 
[0027] Moreover, in this example, although the example from which the interior of a container 24 was divided by the 
same axle through cylinder-like a container liner 25 and an outer case 26 was shown, a container liner 25 and an oute 
case 26 do not need to be the same axles. 

[0028] Moreover, in this example, although the example from which the interior of a container 24 was divided throu 
cylinder-like a container liner 25 and an outer case 26 was shown, it is not necessary to be a cylinder for example, an 
you may divide in a rectangular parallelepiped. 
[0029] 

[Effect of the Invention] Since the 1 st CO transformer, the intercooler, and the 2nd CO transformer were formed in t 
free passage state as a thing of one by dividing the interior of a container according to this invention as explained 
above, CO transformer for fuel cell power plants can be made compact. The fuel cell power plant which, incorporates 
CO transformer as a result can be miniaturized. 
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